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'RPHVWLFSKRWRYROWDLFV\VWHPVWKHJRYHUQDQFHRIRFFXSDQWXVH

$EVWUDFW
Housing is responsible for 29% of all the CO2 emissions in the UK, yet there is still limited understanding 
of why housing routinely uses more energy than predicted, resulting in a performance gap. Recent studies 
attribute this gap to insufficient use of energy efficient technologies by occupants. This paper focuses on 
the governance of domestic photovoltaic (PV) systems in the UK during the provision stage, a key 
overlooked area in the previous energy efficiency studies which have mainly focussed on PV adoption and 
practices by occupants but only after installation. The notion of translation in Actor Network Theory is 
used to analyse how a network of PV provision actants decides the system design and integration into 
homes, and how this in turn conditions household participation in this network. Semi-structured 
interviews and video tours used in four participative community and two non-participative community 
case studies reveal the impact of non-human actants in terms of how PV scripts and practices are formed 
by the PV professionals. The finding also shows that the nominated Procurement Occupants were the key 
mediators in the participative projects, while the housing developers were the key mediators in the non-
participative projects.  
.H\ZRUGV 3KRWRYROWDLF V\VWHPV SHUIRUPDQFH JDS JRYHUQDQFH WUDQVODWLRQ QHWZRUN LQWHUPHGLDULHV
PHGLDWRUVDFWDQWV
,QWURGXFWLRQ
&OLPDWH FKDQJH SUHVHQWV D FULWLFDO LQWHUQDWLRQDO FKDOOHQJH DQG RSSRUWXQLW\ WR WUDQVIRUP HQHUJ\
JRYHUQDQFHDQGHQVXUHDUDGLFDOUHGXFWLRQLQFDUERQHPLVVLRQV,3&&1+%&+RXVLQJLV
UHVSRQVLEOH IRU  RI JOREDO EXLOGLQJ HQHUJ\ XVH ,($  DQG RQH WKLUG RI WKH WRWDO HQHUJ\
FRQVXPSWLRQLQWKH(8(XURVWDW,QWKH8.WKHKRXVLQJVHFWRULVUHVSRQVLEOHIRURIWRWDO
&DUERQ 'LR[LGH &2 HPLVVLRQV GXULQJ RSHUDWLRQDO XVH %(,6  $ VXFFHVVIXO VXVWDLQDEOH
HQHUJ\VWUDWHJ\IRUKRXVLQJFRXOGWKHUHIRUHEHDQHIIHFWLYHWRROIRUFXWWLQJ&DUERQ'LR[LGHHPLVVLRQV
VLJQLILFDQWO\%(,66FKHOO\'HVSLWHHIIRUWVWRSURGXFHHQHUJ\HIILFLHQWKRPHVWKHUHLV
VWLOOOLPLWHGXQGHUVWDQGLQJRIZK\WKHSUHGLFWHGHQHUJ\VDYLQJVIURPHQHUJ\HIILFLHQWWHFKQRORJLHVDUH
QRWEHLQJDFKLHYHG*UDP+DQVVHQ+HLGHQVWU¡P9LWWHUV¡0DGVHQ	-DFREVHQ
$SHUIRUPDQFHJDS LVDWWULEXWHG WR WKHSUDFWLFHVRIRFFXSDQWVZKHQXVLQJHQHUJ\ HJE\ LQFUHDVLQJ
WKHLU LQGRRU WHPSHUDWXUHH[WHQGLQJWKHLUKHDWVHDVRQHWF *UDP+DQVVHQ&KULVWHQVHQ	3HWHUVHQ
DQGOLPLWHGRFFXSDQWXQGHUVWDQGLQJRIWHFKQRORJLHV%URZQ	*RUJROHZVNL6WHYHQVRQ
&DUPRQD$QGUHX	+DQFRFNDVZHOODVWKHSRRUFDSDFLW\RISROLF\DQGVWDQGDUGVWRGHOLYHUWKH
SURMHFWHG HQHUJ\ SHUIRUPDQFHV %DERUVND1DUR]Q\ 6WHYHQVRQ 	 )UDQFHV  0RQDKDQ 
)XUWKHU VWXGLHV GLVFXVV WKH UROH RI SURYLVLRQ DFWDQWV LQ LQVFULELQJ WKH PDWHULDO FRQILJXUDWLRQ DQG
LQWHJUDWLRQRI WKHVH WHFKQRORJLHV LQWRKRPH DQG WKHLU UROH LQ IUDPLQJRFFXSDQWSUDFWLFHV DV D UHVXOW
$EL*KDQHP*UDP+DQVVHQHWDO


8.*RYHUQPHQWDFWLRQFRQFHUQLQJORZFDUERQKRXVLQJLVWRUHGXFHWKHUROHRIOHJLVODWLRQDQGSROLFLHV
6FKURHGHU  DQG LQVWHDG GHYHORS QHZ FROOHFWLYH DFWLRQ EHWZHHQ JRYHUQPHQW RUJDQLVDWLRQV
EXVLQHVVJURXSVDQGFRPPXQLW\JURXSV+HDOH\&DUV0DGDQLSRXU	GH0DJDOKDHV7KHDLPLV
WRSURGXFHJRYHUQDQFHVROXWLRQVWKDWUHVSRQGGLUHFWO\WRXVHUQHHGVDQGFDSDFLWLHV6H\IDQJ3DUN	
6PLWK  DQG WKXV LPSURYH WKH XVH RI KRPH WHFKQRORJLHV &KDQJ 	 7D\ORU  6WHYHQVRQ
%DERUVND1DUR]Q\	&KDWWHUWRQ7KLVSDSHUXVHVWKHFRQFHSWRIJRYHUQDQFHWRUHYHDOERWKQHZ
UHDOLWLHVDQGSHUVSHFWLYHVWRLQFOXGHPRUHLQIRUPDODQGOHVVYLVLEOHZD\VDVVRFLDWHGZLWKWKHGHFLVLRQ
PDNLQJSURFHVVRIPXOWLSOHDFWDQWV HJJRYHUQPHQWSURIHVVLRQDOVRFFXSDQWV -HVVRS0RVV
 LQ UHODWLRQ WRGRPHVWLF WHFKQRORJLHV7KHEURDGHUGHILQLWLRQRIgovernance XVHGKHUH LV  ³WKH
VXPRIDOOZD\VLQZKLFKLQGLYLGXDOVSXEOLFDJHQFLHVDQGSULYDWHRUJDQLVDWLRQVJRYHUQWKHLUFRPPRQ
DIIDLUV LQDFRQWLQXRXVSURFHVVRIQHJRWLDWLRQDQGFRRSHUDWLRQ´&RPPLVVLRQRQ*OREDO*RYHUQDQFH
  7KLV SDSHU LQQRYDWLYHO\ H[SDQGV WKH QRWLRQ RI JRYHUQDQFH WR LQFOXGH WKH LPSDFW RI QRQ
KXPDQDFWDQWVZKHQJRYHUQLQJDV\VWHPGHVLJQ
'RPHVWLFSKRWRYROWDLF39LQVWDOODWLRQKDYHJURZQUDSLGO\LQWKH8.KRXVLQJVHFWRUGXHWRWKH8.
)HHGLQ7DULII),70XKDPPDG6XNNLHWDO7KLVWDULIIZDVUHVSRQVLEOHIRUDLQFUHDVH
LQWKHQXPEHURI39LQVWDOODWLRQVDWWKHHQGRI'HFHPEHUDQGDQJURZWKLQFDSDFLW\%(,6
)RFXVLQJRQWKLVWHFKQRORJ\FDQSURYLGHGHHSHULQVLJKWVLQWRXQGHUVWDQGLQJKRZVXFKV\VWHPV
DUH JRYHUQHG E\ SURYLVLRQLQJ DFWDQWV $ W\SLFDO 39 V\VWHP FRQVLVWV RI VRODU SDQHOV DQ LQYHUWHU D
PHWHU$&DQG'&LVRODWLQJVZLWFKHVDQGDZLULQJV\VWHPDVGHVFULEHGLQ0RKDQW\0XQHHU*DJR	
.RWDN ,QVRPHFDVHVGDWD ORJJHUVDUHDOVR LQVWDOOHG WRPRQLWRU WKHV\VWHPSHUIRUPDQFH7KH
PHWHUDQGWKHLQYHUWHUDUHSRWHQWLDOO\WKHPDLQIHHGEDFNPHFKDQLVPIRURFFXSDQWLQWHUDFWLRQ7KH39
PHWHUVKRZVKRZPXFKHQHUJ\WKHV\VWHPLVJHQHUDWLQJZKLOHWKHLQYHUWHUVKRZVWKHHQHUJ\JHQHUDWLRQ
RXWSXWLQVWDQWO\DQGRYHUWLPHHJZHHNPRQWK\HDUZKHQRFFXSDQWVDFWLYHO\ORJLQWRWKHVHGDWD
$WWHPSWVWRXQGHUVWDQGHQHUJ\HIILFLHQF\LPSURYHPHQWLQKRXVLQJWKURXJK39V\VWHPVKDYHPDLQO\
IRFXVHGRQKRZ WKHV\VWHPFKDQJHVXVHUEHKDYLRXUDQGPRWLYDWLRQ :LWWHQEHUJ	0DWWKLHV
XVHUXQGHUVWDQGLQJRI WKHV\VWHP%DERUVND1DUR]Q\HWDO%DKDM	-DPHV'REE\Q	
7KRPDV0DWKLHVRQ LPSOHPHQWLQJDSSURSULDWHDQGXVHUIULHQGO\IHHGEDFN WHFKQRORJLHV
'DUE\  +RQGR 	 %DED  .HLUVWHDG  6FKHOO\  DQG RFFXSDQW SDUWLFLSDWLRQ LQ
FKRRVLQJWKHV\VWHP'REE\Q	7KRPDV7KHVHVWXGLHVGHPRQVWUDWHWKDWVLPSO\DGGLQJLQD39
V\VWHPLVQRWHQRXJKWRGULYHHQHUJ\EHKDYLRXUDOFKDQJHV
2WKHU VWXGLHV GLVFXVV WKH UROH RI WKH SURMHFW PDQDJHU LQ VKDSLQJ WKH GHVLJQ RI D 39 V\VWHP $EL
*KDQHP  DQG WKH FKDOOHQJHV UHODWHG WR LQWURGXFLQJ 39 V\VWHPV ZLWK RFFXSDQW ORDG PDWFKLQJ
RSSRUWXQLWLHVLQKRXVLQJ%DERUVND1DUR]Q\HWDO+RZHYHUWKHJRYHUQDQFHRIPXOWLOHYHO39
DFWDQWV LQ GHWHUPLQLQJ WKH V\VWHP GHVLJQ PDWHULDO DUUDQJHPHQWV DQG WKHLU LQIOXHQFH RQ VKDSLQJ
RFFXSDQWV¶DFWLYLWLHVKDVQRW\HWEHHQLQYHVWLJDWHG7KLVLVWKHPDLQDLPRIWKLVSDSHU 


7KHQH[W VHFWLRQRI WKLVSDSHUH[SORUHV$FWRU1HWZRUN7KHRU\ $17DVDPHDQV WRXQGHUVWDQG WKH
FRQVHTXHQWLDOLQIOXHQFHVDQGLPSDFWVEHWZHHQWKHGLIIHUHQWDFWDQWVLQYROYHGLQGRPHVWLF39SURYLVLRQ
DQGRSHUDWLRQ)ROORZLQJDPHWKRGVVHFWLRQ WKHILQGLQJVDQGGLVFXVVLRQVHFWLRQWKHQVKRZVKRZWKH
39SURYLVLRQDFWDQWVVKDSHGWKHV\VWHPGHVLJQDQGRFFXSDQWLQWHUDFWLRQZKLOVWDIXUWKHUVHFWLRQVKRZV
KRZWKHSDUWLFLSDWRU\UROHRIRFFXSDQWVLQIOXHQFHGWKHV\VWHPGHVLJQDQGXVH7KHFRQFOXVLRQEULQJV
DOOWKHVHLVVXHVWRJHWKHUDQGRIIHUVNH\UHFRPPHQGDWLRQV
$FWRU1HWZRUN7KHRU\
$FWRU1HWZRUN7KHRU\$17DOORZVVRFLRWHFKQLFDODVSHFWVRI39WHFKQRORJ\WREHH[SORUHGWKURXJK
WKH H[DPLQDWLRQ RI KRZ D QHWZRUN RI FRQQHFWLRQV LV EXLOW EHWZHHQ DFWDQWV WR JRYHUQ D VRFLDO
SKHQRPHQRQ HJ 39 GHVLJQ ,Q $17 DFWDQWV WDNH WKHLU DJHQF\ DQG TXDOLWLHV DV D UHVXOW RI WKHLU
relations ZLWK RWKHU DFWDQWV LQ D QHWZRUN :RQJ  7KLV PHDQV WKDW WKH DFWLRQ RI DQ DFWDQW LV
LQWHUFKDQJHDEOH DQG VXEMHFW WR D VHULHV RI µWUDQVIRUPDWLRQ¶ DQG LV D UHVXOW RI WKH µWUDQVODWLRQ¶ RI
FRQFHSWVEHWZHHQWKHYDULRXVDFWDQWVZKRDUHHQUROOHGLQDVSHFLILFQHWZRUNWRDFKLHYHDVSHFLILFJRDO
/DWRXU  7UDQVODWLRQ H[DPLQHV WKH FRQQHFWLRQ EHWZHHQ DFWDQWV UDWKHU WKDQ H[DPLQLQJ DFWDQWV
LQGLYLGXDOO\WRXQGHUVWDQGWKHZD\LQZKLFKWKHUHVXOWVRIQHJRWLDWLRQVEHWZHHQ39SURYLVLRQDFWDQWV
DUH WUDQVODWHG LQWR WHFKQRORJLFDO IRUP DQG GHFLGH WKH µscripts¶ WKDW WKH 39 WHFKQRORJ\ VXEVHTXHQWO\
FDUULHV$NULFK.XURNDZD6FKZHEHU	+XJKHV
,Q$17DJHQF\LVDVFULEHGWRbothKXPDQDQGQRQKXPDQDFWDQWV&DOORQ7KLVFUXFLDOO\RSHQV
XSDQDQDO\WLFDOVSDFHWRH[DPLQHWKHQRQKXPDQDFWDQWVDVVLJQLILFDQWLQDQHWZRUN1LFROLQL
$QDFWDQWFDQEHHLWKHUDJHQF\DV³VRPHWKLQJWKDWDFWVRUWRZKLFKDFWLYLW\LVJUDQWHGE\RWKHUV«$Q
DFWDQW FDQ OLWHUDOO\ EH DQ\WKLQJ «´ /DWRXU   DQG  $17 DOVR UHYHDOV KRZ WKH
JRYHUQDQFHRI39V\VWHPVE\RFFXSDQWVDORQJVLGHRWKHUDFWDQWVFDQLQIOXHQFHWKHV\VWHPGHVLJQDQG
XVHRIWKHWHFKQRORJ\7KLVSDUWLFLSDWLRQDOORZVWKHPHDQLQJVDQGXVHVRI39V\VWHPVWREHQHJRWLDWHG
UDWKHUWKDQSUHVFULEHG0XUGRFK
,QRUGHUWRXQGHUVWDQGWKHGLIIHUHQWUROHVDQGFDSDFLWLHVRIDFWDQWVLQD39JRYHUQDQFHQHWZRUN/DWRXU
GLVWLQJXLVKHVEHWZHHQµPHGLDWRU¶DQGµLQWHUPHGLDU\¶DFWDQWV7KHODWWHULVDSDVVLYHFRPSRQHQW
RI DQ DFWDQW QHWZRUN WKDW ³WUDQVSRUWV PHDQLQJ RU IRUFH ZLWKRXW WUDQVIRUPDWLRQ´ S  DQG MXVW
PDLQWDLQV WKH QHWZRUN ,QWHUPHGLDULHV DUH D µEODFN ER[¶ EHFDXVH WKHLURXWSXWV FDQ EH GHILQHG ZLWK
NQRZOHGJH RI WKHLU LQSXWV 0HGLDWRUV KRZHYHU DUH DFWLYH HQWLWLHV ZLWKLQ DQ DFWRUQHWZRUN ZKLFK
LPSOLHV DJHQF\ LQ WHUPV RI GHFLVLRQ PDNLQJ 7KH\ ³WUDQVIRUP WUDQVODWH GLVWRUW DQG PRGLI\ WKH
PHDQLQJRIHOHPHQWVWKH\DUHVXSSRVHGWRFDUU\´/DWRXUSDQGDVVXFKWKHRXWSXWVRID
PHGLDWRUFDQQRWEHSUHGLFWHGIURPNQRZOHGJHRILWVLQSXWV2WKHUVWXGLHVDOVRSUHFOXGHLQWHUPHGLDULHV
IURP KDYLQJ DQ\ LQGHSHQGHQW DJHQF\ ZLWK WKHLU DFWLRQV VROHO\ GHILQHG E\ WKHLU ³in betweenness´
+RGVRQ0DUYLQ	%XONHOH\0RVVYDQ/HQWH+HNNHUW6PLWV	YDQ:DYHUHQ
7KHLUprioritiesDQGperformancesDUHVKDSHGE\RWKHUVVRFLDODFWRUVLQGLYLGXDOVRUJDQLVDWLRQV


LQVWLWXWLRQVHWFLQRUGHUWRIDFLOLWDWHUHODWLRQVKLSVEHWZHHQWKHPIRUDVSHFLILFJRDO7KHFDWHJRU\RI
LQWHUPHGLDULHV DOVR YDULHV GHSHQGLQJ RQ WKH VLWXDWLRQ FRQWH[W DQG WKHLU SRVLWLRQ LQ UHODWLRQ WR RWKHU
DFWDQWV/RFDOJRYHUQPHQWIRUH[DPSOHFRXOGEHUHJDUGHGLQRQHFRQWH[WDVDJRYHUQLQJPHGLDWRUDQG
LQDQRWKHUDVDQLQWHUPHGLDU\3DUDJ	-DQGD7KLVKDVFUXFLDOLPSOLFDWLRQVIRUWKHILQGLQJVLQ
WKLVSDSHUODWHURQ
,I DFWDQWV DUH LQWHUPHGLDULHVDQGPHGLDWRUV LW IROORZV WKDWERWK LQWHUPHGLDULHVDQGPHGLDWRUVFDQEH
HLWKHUKXPDQDQGQRQKXPDQ6RPHVWXGLHVKDYHXVHG WKH WHUP LQWHUPHGLDU\ WRGHVFULEH WKHKLGGHQ
ZRUNRIYDULRXVRUJDQLVDWLRQVKXPDQDFWDQWVWKDWWKHLUDFWLRQVDUHKLJKO\VLJQLILFDQWIRUWKHVKLIWLQJ
HQHUJ\JRYHUQDQFH%XVKHWDO+RGVRQHWDO.LYLPDD0RUHVLJQLILFDQWO\RWKHU
VWXGLHVIRFXVHGRQXQGHUVWDQGLQJKRZQRQKXPDQLQWHUPHGLDULHVDFWLQDQHWZRUNVXFKDVSURJUDPPH
RIZRUN,OHV	<ROOHVDQGSODQQLQJGRFXPHQWVDQGHQHUJ\PRGHOV5\GLQ%RWKKXPDQ
DQG QRQKXPDQ LQWHUPHGLDULHV FDQ PDNH FRQQHFWLRQV IDFLOLWDWH UHODWLRQVKLSV EHWZHHQ NH\ DFWDQWV
VNLOOV GHYHORSPHQW SURYLGH JXLGHOLQHV DQG DJJUHJDWH DQG HQDEOH H[FKDQJH RI NQRZOHGJH .LYLPDD
+RZHYHU WKHUHH[LVWVQRFRPPRQFRQFHSWXDOXQGHUVWDQGLQJRUHYHQDQDJUHHGGHILQLWLRQRI
ZKDW LQWHUPHGLDULHV DUH )LVFKHU 	 *X\  0RVV  7KH SDSHU WKHUHIRUH XVHV WKH FRUH
GHILQLWLRQVIURP/DWRXUDQGDUJXHVWKDWZKLOHµQRQKXPDQV¶KDYHDJHQF\LQDQHWZRUNDQGFDQDIIHFW
JRYHUQDQFH WKLVPD\EH LQ WHUPVRI WKHLU µLPSDFW¶ DV LQWHUPHGLDULHV UDWKHU WKDQ WKHLU µLQIOXHQFH¶DV
PHGLDWRUV
7KLV GLVWLQFWLRQ EHWZHHQ LQWHUPHGLDULHV YV PHGLDWRUV XQGHUSLQV WKH PHWKRGRORJLFDO IUDPHZRUN XVHG
KHUHWRLGHQWLI\GLVWLQJXLVKDQGPDSWKHZD\LQZKLFKLQWHUPHGLDULHVZRUNDQGWKHLPSDFWWKH\KDYH
RQWKHJRYHUQDQFHRI39SURYLVLRQDFWDQWV
0HWKRGV
$PL[HGPHWKRGVFDVHVWXG\DSSURDFK<LQZDVDGRSWHGWRSURYLGHDQLQGHSWKXQGHUVWDQGLQJ
RI GRPHVWLF 39 FRQWH[WV 7ZR VHWV RI FRQWUDVWLQJ KRXVLQJ SURMHFWV LQ (QJODQG ZHUH VHOHFWHG DV
UHSUHVHQWDWLYH µH[HPSODUV¶ )O\YEMHUJ   WR LGHQWLI\ ZKHWKHU RU QRW RFFXSDQW JRYHUQDQFH
LQIOXHQFHG WKH 39 V\VWHP GHVLJQ DQG LPSURYHG WKHLU LQWHUDFWLRQ ZLWK LW 7KH IRXU VHOHFWHG
µ3DUWLFLSDWLYH&RPPXQLW\¶ 3&KRXVLQJSURMHFWV HDFKKDG D UHSUHVHQWDWLYH µ3URYLVLRQLQJ2FFXSDQW¶
32ZKRZDV DNH\ DFWDQW LQ WHUPVRI PDNLQJGHFLVLRQVZLWKRWKHUSURYLVLRQLQJ DFWDQWVZKLOH WKH
RWKHU RFFXSDQWV LQ WKH FRPPXQLW\ FRPPXQLW\ JURXS DFWHG DV D FOLHQW $OO FRPPXQLW\ JURXSV KDG
UHJXODUPHHWLQJVZLWK WKHLU32 WR UDWLI\ WKHGHFLVLRQVPDGHE\ WKHSURYLVLRQDFWDQWV7KHVHSURMHFWV
ZHUH/,/$&/HHGV$)LUHVLGH&RRSHUDWLYH6KHIILHOG%6SULQJKLOO6WURXG&DQG+RFNHUWRQ
1RWWLQJKDPVKLUH'
7ZRµ1RQSDUWLFLSDWLYHFRPPXQLW\¶13&KRXVLQJSURMHFWVKDGRFFXSDQWVZKRERXJKWDQGOLYHGLQ
KRXVHVFRQVWUXFWHGE\DGHYHORSHUZLWKRXW WKHLU LQYROYHPHQW LQ WKH39SURFXUHPHQWSURFHVVDQGQR


327KHVHSURMHFWVZHUH*UHHQ6WUHHW1RWWLQJKDP(DQG%ULHUOH\)RUJH6KHIILHOG))LJXUHV	


)LJXUH'HWDLOVRIVHOHFWHGFDVHVWXGLHV





)LJXUH3KRWRJUDSKVRIFDVHVWXGLHVDVEXLOW
39 SURYLVLRQ DUWLIDFWV HJ FRPPLVVLRQLQJ UHSRUWV VSHFLILFDWLRQV +RPH 8VHU *XLGH DQG SUHGLFWHG
SHUIRUPDQFH GDWDZHUH UHYLHZHG WR PDSRXW WKH FRQWH[W RI39 LQVWDOODWLRQV LQGHWDLO 6WHYHQVRQ	
5LMDO  DQG WR KHOS WKH UHVHDUFKHU SURPRWH LQWHUDFWLYH GLVFXVVLRQ ZLWK WKH SDUWLFLSDQWV GXULQJ
LQWHUYLHZV7KHSURJUHVVUHSRUWVRI8.SROLF\UHODWHGWR&RGHIRU6XVWDLQDEOH+RPHV&6+DQG)HHG
LQ 7DULII ),7 VKRZ GLIIHUHQW VWDJHV ZLWK HYROYLQJ VWDQGDUGV DV LQWHUPHGLDULHV 7KHVH SHUVLVWHQW
FKDQJHV LPSDFW RQ WKH 39 V\VWHP GHVLJQ ,Q RUGHU WR IROORZ WKH DFWDQWV DQG WKHLU LQWHUUHODWLRQVKLSV
/DWRXU   VHPLVWUXFWXUHG LQWHUYLHZV ZHUH FDUULHG RXW ZLWK 39 SURIHVVLRQDOV LQ WKH VL[
SURYLVLRQLQJWHDPV7KHLQWHUYLHZTXHVWLRQVZHUHVLPLODUDFURVVDOOSDUWLFLSDQWVDQGFRPSULVHGRIIDFH
WRIDFH6N\SHDQGSKRQHRUTXHVWLRQEDVHGLQWHUYLHZDFFRUGLQJWRDYDLODELOLW\.YDOH
,QDGGLWLRQVHPLVWUXFWXUHGLQWHUYLHZVDQGHWKQRJUDSKLFYLGHRWRXUV3LQNZHUHFDUULHG
RXWZLWKRFFXSDQWVWRLOOXVWUDWHWKHFRQVHTXHQFHVRIWKH39SURYLVLRQLQJGHFLVLRQVRQWKHDFWLYLWLHVRI


RFFXSDQWVLQUHODWLRQWRWKHLURZQ39V\VWHPV,QQRYDWLYHKRPHYLGHRWRXUV6WHYHQVRQ	5LMDO
GHYHORSHG IURP DQ HWKQRJUDSKLF ZDONWKURXJK PHWKRG FRPPRQO\ XVHG LQ DQ HQHUJ\ DQG EXLOGLQJ
FRQWH[WZHUHFRQGXFWHGLPPHGLDWHO\DIWHUILQLVKLQJWKHLQWHUYLHZVZLWKHDFKRFFXSDQW7UDGLWLRQDOO\
ZDONWKURXJK WRXUV KDYH EHHQ UHFRUGHG XVLQJ LQWHUYLHZV DQG TXHVWLRQQDLUHV RQO\ )RXOGV 3RZHOO 	
6H\IDQJ  3RZHOO  9LGHRLQJ WKH SDUWLFLSDQWV XVLQJ WKHLU 39 FRQWUROV HQDEOHG WKH
UHVHDUFKHUVWRDQDO\VHRFFXSDQWVEHKDYLRXUZKHQXVLQJWKHLUFRQWUROV=HLVHOLGHQWLI\LQJDFWLRQ
SRVVLELOLW\µVFULSWV¶ LQKHUHQW LQWKH39PHWHUVDQGLQYHUWHUVDVGHFLGHGE\WKHSURYLVLRQDFWDQWVDQG
ZKDWWKHVHµVFULSWV¶DIIRUGHGWKHLURFFXSDQWV7KLVKHOSHGWRXQGHUVWDQGKRZVSHFLILFGHFLVLRQVPDGH
E\SURYLVLRQDFWDQWVLQIOXHQFHGRFFXSDQWLQWHUDFWLRQVXEVHTXHQWO\6WHYHQVRQ	5LMDODQGZKDW
SUDFWLFDONQRZOHGJH VNLOOVSHUFHSWLRQVDQGSUREOHPVRFFXSDQWVKDGZKHQ LQWHUDFWLQJZLWK WKHLU39
FRQWUROVLQDUHDOFRQWH[W3LQN	/HGHU0DFNOH\6SLQQH\
$OOLQWHUYLHZVDQGYLGHRWRXUVZHUHUHFRUGHGDQGIXOO\WUDQVFULEHG(PSLULFDOGDWDZDVLQLWLDOO\FRGHG
PDQXDOO\%UDXQ	&ODUNHXVLQJWZRFRGLQJPDQXDOVIRUWKHGDWD6FKUHLHURQHIRUWKH
LQWHUYLHZVZLWK39SURIHVVLRQDOVDQG32VDQGRQHIRUWKHRFFXSDQWLQWHUYLHZVDQGYLGHRWRXUV2WKHU
FRGHV HPHUJHG IUHHO\ GXULQJ WKH DQDO\VLV SURFHVV DLGLQJ WKH LGHQWLILFDWLRQ RI VSHFLILF WKHPHV
3DOODVPDD  7KH FRGLQJ ZDV YHULILHG XVLQJ DQ LQWHUFRGHU PHWKRG WR LQFUHDVH WKH UHOLDELOLW\
.ULSSHQGRUII$PDSSLQJPHWKRG<DQHYDZDVVXEVHTXHQWO\XVHGWRDQDO\VHWKHFRGLQJ
LQUHODWLRQWRWKHFULWLFDODFWDQWVLQWHUPVRIZKHWKHUWKH\DFWHGDVPHGLDWRUVPDNLQJWKHGHFLVLRQVRU
DV LQWHUPHGLDULHV  LPSDFWLQJRQWKHGHFLVLRQV7KHSURYLVLRQGDWDZDVDOVRPDSSHGWRFRPSDUH WKH
39JRYHUQDQFHVWUXFWXUHLQHDFKFDVHVWXG\DQGEHWZHHQWKHWZRFRQWUDVWLQJVHWVRIKRXVLQJSURMHFWV
DQGWKHILQGLQJVDUHGLVFXVVHGQH[WLQWHUPVRIProfessionalsDQGOccupantsJRYHUQDQFH
*RYHUQDQFHE\SURIHVVLRQDOV
7KLVVHFWLRQGLVFXVVHVSURIHVVLRQDOJRYHUQDQFHRI39V\VWHPDQGWKHFRQVHTXHQFHRIWKLVRQRFFXSDQWV
)LJXUH  LQ RUGHU WR VKRZ WKH VSHFLILF GHFLVLRQV PDGH E\ WKH SURIHVVLRQDOV ZKHQ SHUIRUPLQJ DV
PHGLDWRUVDQGWRLGHQWLI\WKHVSHFLILFLQWHUPHGLDULHVWKDWLPSDFWHGRQWKHVHGHFLVLRQVµ3URIHVVLRQDOV¶
UHIHUVWRWKHGHVLJQDQGFRQVWUXFWLRQWHDPDQGRWKHUSDUWLFLSDWLQJDJHQWVZKRPDGHGHFLVLRQVLQUHODWLRQ
WRWKHV\VWHPGHVLJQDQGSURYLVLRQVXFKDVWKHVHOOLQJDJHQF\DQGORFDOSODQQLQJDXWKRULW\



)LJXUH,QWHUPHGLDULHVLPSDFWLQJRQSURIHVVLRQDODJHQFLHV
3&3URMHFWV
)LYHNH\SURIHVVLRQDOVSHUIRUPLQJDVPHGLDWRUVZHUHLGHQWLILHGLQWKH3&SURMHFWVarchitect, installer 
energy consultant, grant body DQG main contractor 7KH 32 LQ SURMHFW $ HPSOR\HG DQ energy 
consultant WR IUDPH WKH SURMHFW HQHUJ\ VWUDWHJ\ DW DQ HDUO\ VWDJH RI WKH SURYLVLRQLQJ SURFHVV ZKR
LQFOXGHG39V\VWHPVZLWKDPLQLPXPVL]HRIN:LQHDFKKRXVHLQKLVILQDOUHSRUW7KHgrant body 
+RPHVDQG&RPPXQLW\$JHQF\(QJODQGVWDQGDUGZDVWKHNH\LQWHUPHGLDU\LPSDFWLQJRQWKHHQHUJ\
FRQVXOWDQWGHFLVLRQLQWHUPVRIHQVXULQJWKDWWKHKRPHVZHUHEXLOWWR&RGHIRU6XVWDLQDEOH+RPHVOHYHO
&6+0RUHLQIOXHQWLDOO\WKHJUDQWERG\SHUIRUPHGDNH\PHGLDWRUUROHE\GHWHUPLQLQJWKHWRWDO
VFDOHRIDOOWKHV\VWHPV'DQGE\UHTXLULQJPRQLWRULQJV\VWHPVWREHLQVWDOOHGLQWKH39V\VWHPV&
' 7KLV LPSURYHG WKH V\VWHP VFULSW LQ WHUPV RI LQFUHDVLQJ RFFXSDQWV¶ FDSDFLW\ WR FRPSDUH WKHLU 39
SHUIRUPDQFHV WR KHOS PDWFK WKHLU HQHUJ\ ORDGV DQG LGHQWLI\ XQGHUSHUIRUPDQFH SUREOHPV $V RQH
RFFXSDQW SXW LW ³« EHFDXVH ZH ZHUH PRQLWRULQJ WKH V\VWHPV VR ZH SLFNHG WKHVH SUREOHPV XS YHU\
TXLFNO\´ '7KHPHGLDWRUJUDQWERG\DOVRHQDEOHGWKHRFFXSDQWVWRLQVWDOOWKHLU39VE\IXQGLQJWKH
V\VWHPV&'7KHPDLQFRQWUDFWRUDVDPHGLDWRUGHFLGHGWKHORFDWLRQRI39PHWHUDQGLQYHUWHULQVLGH
KRPHV$GLVFXVVHGODWHU
7KH risk IDFWRU RI GHOD\HG GHOLYHU\ ZDV DQRWKHU VLJQLILFDQW LQWHUPHGLDU\ LQ SURMHFW & 7KH 39 PHWHU
LQVWDOODWLRQLQWKLVSURMHFWZDVGHOD\HGE\GD\VGHOD\LQJDOVRWKHPRQLWRULQJSURFHVVXQGHUWDNHQE\
WKH 32 )DXOW\ IL[LQJV ZHUH DQRWKHU ULVN IDFWRU 7KH VXSSRUW IUDPHV RI WKH 39 SDQHOV ZHUH QRW
VXIILFLHQWO\ ZHLJKWHG GRZQ RQ WKH URRI E\ WKH LQVWDOOHU UHVXOWLQJ LQ WKHP EHLQJ EORZQ RYHU DQG
GDPDJHGDVKLJKOLJKWHGE\DOOLQWHUYLHZHGRFFXSDQWV)LJXUHVVKRZKRZWKHGLIIHUHQWDFWDQWV
ZHUHFRQQHFWHGWRLQIRUPWKHV\VWHPGHVLJQDQGRFFXSDQWLQWHUDFWLRQVLQHDFKRIWKHIRXUSDUWLFLSDWLYH
SURMHFWV$%&'UHVSHFWLYHO\



)LJXUH3URIHVVLRQDODQG2FFXSDQWJRYHUQDQFHSURMHFW$


)LJXUH3URIHVVLRQDODQG2FFXSDQWJRYHUQDQFHSURMHFW%




)LJXUH3URIHVVLRQDODQG2FFXSDQWJRYHUQDQFHSURMHFW&


)LJXUH3URIHVVLRQDODQG2FFXSDQWJRYHUQDQFHSURMHFW% 
13&SURMHFWV
,QWKHVHSURMHFWVWKHNH\PHGLDWRUVZHUHthe client/developer, main contractor, sales agency, Sheffield 
City Council (SCC) planning authority DQG the architect7KH6&&REOLJDWHG WKH FOLHQW WREXLOGQHZ


KRXVHV ZLWK  39 LQVWDOODWLRQV LQ SURMHFW ( DFFRUGLQJ WR WKHLU QHZ UHTXLUHPHQWV 7KH VXVWDLQDEOH
ethicsSULQFLSOHVRIWKHGHYHORSHUVLQSURMHFWV)	(LPSDFWHGWKHLUGHFLVLRQVWRLQVWDOO39V\VWHPVDV
KLJKOLJKWHGE\ WKH$UFKLWHFW LQSURMHFW)³7KHFOLHQW LV DQHWKLFDOGHYHORSHU DQGZLOORQO\EXLOGQHZ
SURSHUWLHVZLWKD&6+VFRUHRI´
7KHQRUPDWLYH aesthetic values DFWLQJDVDQ LQWHUPHGLDU\LPSDFWHGRQRQHDUFKLWHFW)WRSRVLWLRQWKH
39 SDQHOV LQYLVLEO\ RQ LQDFFHVVLEOH IODW URRIV ³ZH VHW WKH SDUDPHWHUV WKDW ZH IHOW ZH FRXOG DFFHSW
DHVWKHWLFDOO\´+LVGHFLVLRQVWRSSHGRFFXSDQWVEHLQJDEOHWRVHHZKHWKHUWKHLU39SDQHOVZHUHGLUW\RU
QRWE\ORRNLQJDWWKHPIURPWKHJURXQG7KHDHVWKHWLFYDOXHVFOHDUO\RYHUURGHWKHIXQFWLRQDOLW\RIWKH
SDQHOVLQWHUPVRIPDLQWHQDQFH7KHKLJKcostIDFWRURIWKH39LQVWDOODWLRQDFWHGDVDQLQWHUPHGLDU\WR
LPSDFWRQWKHFOLHQWLQWHQWLRQDQGFDSDFLW\WRLQVWDOO39V\VWHPVLQDOOKRPHV($VDUHVXOWRQO\
RI WKHSURMHFWKRPHVKDG39V\VWHPV7KHFOLHQWUHSUHVHQWDWLYHVXJJHVWHGIXQGLQJWKH39VE\D WKLUG
SDUW\+RZHYHUWKLVLGHDZDVUHMHFWHGE\WKHsales agency DVDNH\PHGLDWRU.
³6RWKHUHZHUHDFRXSOHRILVVXHVDURXQGWKHVDOHDELOLW\DQGSHUFHSWLRQWKDWVWRSSHGXVJRLQJ
ZLWKWKLVLGHDZLWKWKHVDOHVDJHQF\VD\LQJµZHOOHYHU\SURSHUW\ZHZDQWWRVHOODQGLIWKH\
KDYHJRWDORWRI39VRQWKHURRIWKDWZRXOGEHLPSHGLPHQWWRDVDOH¶´ (
)LJXUHVDQGVKRZWKHRYHUDOOPHGLDWRUVDQGWKHLUVXEVHTXHQWLQIOXHQFHVRQWKHV\VWHPGHVLJQDQG
RFFXSDQWLQWHUDFWLRQLQSURMHFWV(	)7KHILJXUHVDOVRVKRZWKHLPSDFWRIGLIIHUHQWLQWHUPHGLDULHVRQ
WKHPHGLDWRUV¶GHFLVLRQV


)LJXUH3URIHVVLRQDOJRYHUQDQFHSURMHFW(




)LJXUH3URIHVVLRQDOJRYHUQDQFHSURMHFW)
3UHGRPLQDQWLQWHUPHGLDULHV
)XUWKHULQWHUPHGLDULHVLPSDFWLQJRQWKHSURIHVVLRQDO WHDPGHFLVLRQVLQboth WKH3&DQG13&SURMHFWV
ZHUHknowledge, construction, standards and type of contract DVGHWDLOHGEHORZ
x Knowledge.
$UFKLWHFW'¶VNQRZOHGJHSRVLWLYHO\LPSDFWHGRQV\VWHPSHUIRUPDQFHZKHQKHFKDQJHGWKHORFDWLRQRI
FKLPQH\VWRDYRLGRYHUVKDGRZLQJWKH39V\VWHPV6LPLODUO\WKHKLJKWHFKQLFDONQRZOHGJHRIWKH39
V\VWHPLQVWDOOHUOHGKLPWRFKDQJHWKHVSHFLILFDWLRQRIWKHLQYHUWHUVWRPDWFKWKH39SDQHOJHQHUDWLRQ
UDWHDJDLQLPSURYLQJWKHSHUIRUPDQFH³«WKHLQVWDOOHUFKDQJHGLWWR(LQVWHDGRI(«$QG,
WKLQNWKDWZDVEHFDXVHWKHLQYHUWHUZLOOZRUNPRUHHIILFLHQWO\´&
%\FRQWUDVWWKHDVVXPSWLRQ PDGHE\YDULRXVSURIHVVLRQDOVWKDW39SDQHOVZHUHVHOIFOHDQLQJUHVXOWHGLQ
DOO39SDQHOVEHLQJLQDFFHVVLEOHH[FHSWLQSURMHFW&2QH32HYHQPDGHWKHGHFLVLRQWRUHPRYHWKHURRI
DFFHVVWRWKH39SDQHOVIURPWKHPDLQGHVLJQLPSDFWHGE\WKHFRVWDQGDVVXPSWLRQLQWHUPHGLDULHV³ZH
WRRNRXWWKHDFFHVVLELOLW\WRWKHURRIIURPWKHGHVLJQIRUFRVWLVVXHV«WKHSDQHOVZHUHVHOIFOHDQLQJDV
IDUDV,¶PDZDUHVRWKH\ZRXOGQRWQHHGUHJXODUFOHDQLQJ´$ $QRFFXSDQWLQSURMHFW'LOOXVWUDWHG
WKHFRQVHTXHQFHVRIWKLVDVVXPSWLRQ
³«6\FDPRUHWUHHV«KDYHYHU\VWLFN\GHSRVLWVWKDWFRPHGRZQIURPWKHPRQWKH39SDQHOV
ZKLFKGRHVQRWJHWFOHDQHGE\UDLQVRZHDUHDFWXDOO\JHQHUDWLQJDORWOHVVHQHUJ\IURPRWKHU


KRXVHV KHUH«, KDYH PDQDJHG LQGLYLGXDOO\ WR FOHDQ DERXW  RI WKH DUUD\V WKH RWKHU 
DUUD\VEH\RQGWKHPDUHMXVWJHWWLQJGLUWLHUDQGGLUWLHUDQG,FDQ¶WUHDFKWKRVH´'.  
7KH39LQVWDOODWLRQJXLGHGRFXPHQWVGLGQRWPHQWLRQFOHDQLQJUHTXLUHPHQWV0&6+RZHYHU
VRPH39ZHEVLWHVGRPHQWLRQSK\VLFDOSDQHOLQVSHFWLRQVRUFKHFNLQJYLDDPRQLWRULQJV\VWHP6RODU
)DFWVDQG$GYLFH
:RUU\LQJO\LQWKH13&SURMHFWVFOHDQLQJLVVXHVZHUHQRWPHQWLRQHGDWDOOEHFDXVHWKHRFFXSDQWVGLG
QRWNQRZ WKHLURZQ39HQHUJ\JHQHUDWLRQRU HYHQ LI WKHLU V\VWHPZDVZRUNLQJ ³6R ,KDYHJRW WKH
V\VWHPEXW,GRQ¶WNQRZDQ\WKLQJDERXWLW«ZHGRQ¶WHYHQNQRZLILWVZLWFKHGRQ´ (. 7ZRRWKHU
RZQHU RFFXSDQWV DOVR GLG QRW NQRZ LI WKHLU SDQHOV QHHGHG FOHDQLQJ EHFDXVH WKH\ GLG QRW KDYH DQ\
IHHGEDFNWRWHOOWKHPZKHWKHUWKHLUV\VWHPZDVJHQHUDWLQJWKHH[SHFWHGHQHUJ\
6LPLODUO\ WKH DVVXPSWLRQ E\ 39 SURYLVLRQ WHDPV WKDW WKH 39 LQYHUWHU DQG PHWHU QHHGHG QR UHDO
RFFXSDQW LQWHUDFWLRQ DSDUW IURP TXDUWHUO\ PHWHU UHDGLQJV IRU WKH ),7 VLJQLILFDQWO\ LPSDFWHG RQ WKH
PDWHULDOVFULSWIRUWKHV\VWHP³«WKHWHFKQRORJ\LVLQWKHKRXVHDQGMXVWVLWVWKHUHSDVVLYHO\GRLQJVWXII
IRUWKHPDQGWKH\GRQ¶WQHHGWRGRDQ\WKLQJMXVWQHHGWRIXOOWKHIRUPWRJHWWKH),7DQGUHDGWKHPHWHU
WRFODLPEHQHILWV´FOLHQWUHSUHVHQWDWLYH( 7KLVUHVXOWHGLQLQVXIILFLHQWSURYLVLRQRIGLUHFWPRQLWRULQJ
IHHGEDFNWRRFFXSDQWVIRUWKH39V\VWHPSHUIRUPDQFH')DQGHQHUJ\SHUIRUPDQFHDOO3&DQG13&
SURMHFWVZKLFK UHGXFHG WKH FDSDFLW\RIRFFXSDQWV WR PDWFK WKHLU HQHUJ\ ORDGV7KHRWKHU VLJQLILFDQW
LPSDFWRIWKHDERYHDVVXPSWLRQFRQFHUQHGWKHPDWHULDODUUDQJHPHQWRIWKHV\VWHPDSSOLDQFHVLQVLGHWKH
KRXVH 7KUHH YLGHR WRXUV UHYHDOHG LQYHUWHUV ORFDWHG LQ D VPDOO URRP DQGRU LQ D YHU\ ORZ RU KLJK
SRVLWLRQUHVWULFWLQJRFFXSDQWVIURPEHLQJDEOHWRUHDGWKHGLVSOD\VFUHHQRUFKDQJLQJWKHVHWWLQJRIWKH
LQIRUPDWLRQ$	%ILJXUH7KHSUREOHPZDVPDGHZRUVHZKHQWKHLQYHUWHUVZHUHORFDWHGE\WKH
GHYHORSHULQDQDWWLF13&3URMHFW(7HOOLQJO\ZKHQDVNHGDERXWWKHLQYHUWHURQHRFFXSDQWUHSOLHG³,
GRQ¶WNQRZDQ\WKLQJDERXWLW":KDWLWGRHVORRNOLNH´YLGHRWRXU(

)LJXUH,QYHUWHUVORFDWLRQ$


x Construction
7KH39SURYLVLRQWHDPKDGWRVLJQLILFDQWO\UHGXFHWKHVL]HRIWKHSODQQHG39V\VWHPVLQVRPHKRXVHV
GXHWRLPSURSHUJRYHUQDQFHE\WKHDUFKLWHFWLQUHODWLRQWRWKHURRIVL]H%)GXHWRLQVXIILFLHQWSULRU
GLVFXVVLRQEHWZHHQWKHDUFKLWHFWDQGWKH39V\VWHPGHVLJQHUVLQSURMHFW)
³7KHUH ZHUH WZR KRPHV ZKHUH WKH URRI VL]H ZHUH LQVXIILFLHQW WR DFFRPPRGDWH HQRXJK 39
SDQHOV±WKHVL]HWKDWZDVGHVLJQHGWRDFKLHYHWKH$VFRUH6RIRUWKRVHKRPHVZHMXVWSXW39V
DVPXFKDVZHFRXOG´LQWHUYLHZSURMHFWGLUHFWRU)
x Standards
7KHKLJKUHTXLUHPHQWVRIWKH&RGHIRU6XVWDLQDEOH+RPHV&6+OHYHOVWDQGDUGDVDQLQWHUPHGLDU\
SDVVLQJRQJRYHUQPHQWHQYLURQPHQWDOSROLF\LPSDFWHGRQWKHGHYHORSHULQSURMHFW(ZKRLQVWDOOHGD
VPDUWPRQLWRULQJGHYLFHGHVFULEHGE\RQHRFFXSDQWDV
³« D QLFH GHYLFH WKDW FRXOGKHOS\RX WRJHW D VRUW RI LGHD DERXW KRZ PXFK \RXU V\VWHP LV
SURGXFLQJHQHUJ\DQGKRZPXFK\RXDUHXVLQJWKHHOHFWULFLW\DWWKHVDPHWLPHLQDYHU\YLVXDO
ZD\«” 9LGHRWRXU(.
7KHVH UHTXLUHPHQWV DOVR LPSDFWHGRQ WKHGHYHORSHUZKR LQFUHDVHG WKH VFDOH RI WKH39 V\VWHP IURP
N:WRN:LQIRXUKRXVHV WRDFKLHYH OHYHOµ]HURFDUERQKRPHV¶ ,QSURMHFW) WKH&6+OHYHO
VWDQGDUG UHGXFWLRQ LQGZHOOLQJHPLVVLRQ UDWHEHORZEXLOGLQJ UHJXODWLRQ VWDQGDUGV LPSDFWHGRQ
WKHFOLHQWZKRLQVWDOOHG39V\VWHPVLQDOOKRXVHV
x Type of Contract.
,Q SURMHFWV $ DQG ( WKH GHVLJQ DQG EXLOG FRQWUDFW DFWLQJ DV DQ LQWHUPHGLDU\ E\ SDVVLQJ RQ FOLHQW
GHFLVLRQVLPSDFWHGRQWKHFDSDFLW\RIWKHDUFKLWHFWWRDFWLYHO\VXSSRUWWKHWUDQVODWLRQSURFHVVZLWKVRPH
FULWLFDOGHFLVLRQVEHLQJPDGHZLWKRXWKLVFRQVXOWDWLRQ([DPSOHV LQFOXGH UHPRYLQJ WKHDFFHVV WR WKH
URRILQSURMHFW$DQGLQVWDOOLQJWKHLQYHUWHUVLQDQLQDFFHVVLEOHSODFHLQSURMHFW(
*RYHUQDQFHVWUXFWXUH
$FOHDUGLIIHUHQFHLQWKHJRYHUQDQFHVWUXFWXUHZDVLGHQWLILHGEHWZHHQWKHWZRVHWVRIKRXVLQJ,QWKH3&
SURMHFWV WKH 32V SHUIRUPHG ERWK PHGLDWRU DQG LQWHUPHGLDU\ UROHV GXULQJ WKH 39 SURYLVLRQ SURFHVV
7KH\PDGHDOO WKHNH\GHFLVLRQVGXULQJWKHLUGLVFXVVLRQVZLWKRWKHUSURIHVVLRQDOVILJXUHV
ZKLOHDOVRDFWLQJDVLQWHUPHGLDULHVE\SDVVLQJRQGHFLVLRQVWRWKHRFFXSDQWV,PSRUWDQWO\RQO\RQHZD\
WUDQVODWLRQRFFXUUHGIURPWKHGHVLJQWHDPWRWKHRFFXSDQWVWKURXJKWKH32LQDOO3&SURMHFWVDVWKH32
GLGQRW WDNH WKHYLHZRIRFFXSDQWVEDFNWR WKHGHVLJQWHDPLQUHODWLRQWR WKH39V\VWHPGHVLJQ7KLV
FRXOGEHDWWULEXWHGWRWKHLUEHOLHIWKDWWKHGHVLJQWHDPSHRSOHZHUHexpertsZLWKEHWWHUNQRZOHGJHWKDQ
WKHRFFXSDQWVOHDGLQJWKHPWRDFFHSWDOOWKHVXJJHVWLRQVPDGHE\WKHSURIHVVLRQDOVZLWKRXWFKDOOHQJLQJ
WKHLUGHFLVLRQV)XUWKHUPRUHWKH32VZHUHPRUHDOLJQHGWRWKHGHVLJQWHDPWKDQWRWKHRFFXSDQWVZKHQ


GLVFXVVLQJWKHILQDOGHFLVLRQVZLWKWKHRFFXSDQWVPRYLQJIURPDEDVLVRIQHXWUDOLW\DQGFKDQJLQJWKHLU
32UROHDVLQWHUPHGLDU\WRPHGLDWRUSHUVXDGLQJWKHRFFXSDQWVWRDFFHSWDOOWKHGHVLJQWHDPGHFLVLRQV
,QWHUPVRIRWKHUSURIHVVLRQDOJRYHUQDQFHWKHHQHUJ\FRQVXOWDQWDQGWKHPDLQFRQWUDFWRUSHUIRUPHGDV
PHGLDWRUVLQSURMHFW$PDNLQJNH\GHFLVLRQVLQUHODWLRQWRV\VWHPGHVLJQDQGLQWHJUDWLRQLQWRKRPHV
ZKLOH WKH UHVW RI WKH SURYLVLRQ WHDP SDUWLFXODUO\ WKH SURMHFW PDQDJHU DFWHG DV LQWHUPHGLDULHV ZKR
LPSDFWHGRQWKHGHFLVLRQVRIWKH32,QSURMHFWV%&DQG'WKHLQVWDOOHULQIRUPHGDVPHGLDWRUEHFDXVH
WKH39V\VWHPZDVLQGHSHQGHQWO\LQVWDOOHGIURPWKHPDLQEXLOGLQJFRQVWUXFWLRQ+HGHFLGHGWKHV\VWHP
GHVLJQDQGLQWHJUDWLRQLQWRKRPHVGLUHFWO\ZLWKWKH32DQGLQIOXHQFHGWKH32V¶ILQDOGHFLVLRQVRIWKHLU
V\VWHP LQ WHUPV RI ORFDWLQJ WKH PRQLWRULQJ GHYLFH LQ DQ LQYLVLEOH SODFH % & DQG QRW SURYLGLQJ
DFFHVVLEOH39SDQHOVWRFOHDQWKHP%,QSURMHFW$WKHLQVWDOOHUKDGDGLIIHUHQWUROHDFWLQJRQO\DVDQ
LQWHUPHGLDU\ ZKR PDLQWDLQHG WKH DVVHPEO\ RI WKH DFWDQWV 7KH JUDQW ERG\ DFWHG SRVLWLYHO\ DV D
PHGLDWRUE\GHWHUPLQLQJWKHRYHUDOOVL]HRIWKH39V\VWHPV'DQGUHTXLULQJDPRQLWRULQJV\VWHPWREH
LQVWDOOHG & ' 7KH DUFKLWHFW DFWHG RQO\ RQFH SURMHFW ' DV D PHGLDWRU GXULQJ WKH 39 SURYLVLRQ
SURFHVVGXHWRWKH32FRPPLVVLRQLQJKLPVHSDUDWHO\IURPWKHFRQVWUXFWLRQSURFHVV7KHDUFKLWHFWZDV
UHODWLYHO\SRZHUOHVVLQWKHRWKHUSURMHFWVDVDQLQWHUPHGLDU\
,QWKH13&SURMHFWVWKHFOLHQWGHYHORSHUWKHVDOHVDJHQF\WKH6KHIILHOGFLW\FRXQFLOSODQQLQJDXWKRULW\
DQGWKHPDLQFRQWUDFWRUZHUHWKHPHGLDWRUVZKRPDGHWKHNH\39GHFLVLRQVLQERWKSURMHFWVLPSDFWHG
RQE\RWKHULQWHUPHGLDULHVILJXUHV7KHDUFKLWHFWDFWHGDVDPHGLDWRURQO\LQSURMHFW)WKURXJKKLV
LQGHSHQGHQWUROHLQWKHSURYLVLRQSURFHVV+RZHYHUWKHRFFXSDQWVKDGQRDJHQF\DWDOOZKHQJRYHUQLQJ
WKHLU39GHVLJQDQGUHPDLQHGLJQRUDQWRIV\VWHPSHUIRUPDQFHDQGPDLQWHQDQFHDVGLVFXVVHGHDUOLHU,Q
ERWK13&SURMHFWVWKHLQVWDOOHUDFWHGDVLQWHUPHGLDU\ZKRRQO\PDLQWDLQHGWKHDVVHPEO\RIWKHQHWZRUN
E\ LQVWDOOLQJ WKHVSHFLILHG39V\VWHPVDQG LPSDFWHGRQ WKHFOLHQWGHFLVLRQ LQ WHUPVRIQRWSURYLGLQJ
DFFHVVLEOH39SDQHOVWRFOHDQWKHP
.QRZOHGJH SURYHG WR EH WKH PRVW VLJQLILFDQW LQWHUPHGLDU\ DOO SURMHFWV IROORZHG E\ VWDQGDUGV DQG
HWKLFV 13&SURMHFWV DQG),7HQYLURQPHQWDOPRWLYDWLRQDQGDHVWKHWLF 3&SURMHFWV ILJXUH7KH
SURIHVVLRQDOassumptions DERXW39V\VWHPLQWHUDFWLRQFOHDUO\LPSDFWHGRQWKHJRYHUQDQFHRIWKHV\VWHP
GHVLJQ DQG UHGXFHG WKH RFFXSDQWV¶ FDSDELOLW\ WR LQWHUDFW ZLWK WKHVH V\VWHPV HIIHFWLYHO\ ,PSRUWDQWO\
ZKHUHDSURYLVLRQWHDPKDGVSHFLILFWHFKQLFDONQRZOHGJHWKLVJHQHUDOO\KHOSHGWKHPWRLPSURYHWKH39
V\VWHPSHUIRUPDQFHLQWHUPVRIHQHUJ\JHQHUDWLRQ
1R DFWDQW LQ DQ\ SURMHFW WDXJKW RFFXSDQWV KRZ WR LQWHUDFW HIIHFWLYHO\ ZLWK WKHLU 39 DSSOLDQFHV DQG
PDQDJHWKHLUHQHUJ\ORDGVZKHQWKH\ILUVWPRYHGLQWRWKHLUKRPHV1RRFFXSDQWVLQWKH13&SURMHFWV
NQHZKRZWRXVHWKHLULQYHUWHUVDQGHQHUJ\PRQLWRULQJGHYLFH³,GRQ
WLQWHUDFWZLWKLWEHFDXVH,GRQ
W
NQRZPXFKDERXWLWVDSSOLFDWLRQ´9LGHR7RXU(,QWKH3&SURMHFWVRQO\WKH32VZHUHDZDUHRIKRZ
WRXVH WKHLURZQ LQYHUWHUVZKLOH WKHRWKHURFFXSDQWVZHUHQRWEHFDXVH WKH32GLGQRW transfer WKHLU
NQRZOHGJHWRRWKHURFFXSDQWV±DYLWDORPLVVLRQ/DFNLQJDQXQGHUVWDQGLQJRIWKHLUV\VWHPWKHUHIRUHLV


QRW VLPSO\ WKH µIDXOW¶ RI WKH RFFXSDQWV DV KDV EHHQ KLJKOLJKWHG LQ WKH SUHYLRXV VWXGLHV EXW PRUH
VLJQLILFDQWO\LWLVDOVRWKHIDXOWRIWKHSURYLGHUVDQG32VGHFLVLRQPDNLQJZLWKDODFNRISULRULWLVDWLRQ
2FFXSDQWJRYHUQDQFH
3articipation SOD\HGDNH\ UHODWLRQDO UROH LQKHOSLQJRFFXSDQWV WRJRYHUQ WKHLU39V\VWHPGHVLJQDQG
WKHLUVXEVHTXHQWLQWHUDFWLRQZLWKLWDVGLVFXVVHGQH[WLQGHWDLO
*RYHUQDQFHDWSUHSDUDWLRQVWDJH
)LYHNH\LQWHUPHGLDULHVLPSDFWHGRQWKHGHFLVLRQVPDGHE\WKH32DQGFRPPXQLW\JURXSVDQGWKH39
V\VWHP GHVLJQ DV D UHVXOW Independent PV Agenda Feed in Tariff, environmental motivation, social 
image, and planning authority requirements)LJXUH


)LJXUH3DUWLFLSDWLYHRFFXSDQWJRYHUQDQFH

)RU DOO FRPPXQLW\ JURXSV WKH )HHG LQ 7DULII ),7 DV D YHKLFOH WKURXJK ZKLFK WKH JRYHUQPHQW
GHFLVLRQV DUH SDVVHG RQ WR FOLHQWV DQG HQYLURQPHQWDO PRWLYDWLRQ ZHUH WKH NH\ LQWHUPHGLDULHV ZKHQ
PDNLQJWKHGHFLVLRQWRLQVWDOO39V\VWHPV³«DVDJURXSZHGHFLGHGWRKDYHDYHU\ORZLPSDFWRQWKH
HQYLURQPHQW´&2FFXSDQWVVRPHWLPHVOLQNHGWKHLU39V\VWHPZLWKDQRSSRUWXQLW\WRGHPRQVWUDWHD
YLVLEOHJUHHQDJHQGDµsocial image¶KLJKOLJKWLQJDQRWKHUVLJQLILFDQWLQWHUPHGLDU\$DQG&)LJXUH
“:HOOZHMRLQHGWKHFRPPXQLW\ZKLFKZDVJRLQJWREHHFRORJLFDOO\RULHQWHG7KHUHIRUHLWZRXOGEH
YHU\RGGLIZHGLGQRWKDYHVRODUSDQHOVRQWKHURRI´ $7KHUHGXFWLRQLQWKH),7WDULIILPSDFWHGRQ
WKH GHFLVLRQ E\ RFFXSDQWV WR LQVWDOO WKH 39 V\VWHPV TXLFNO\ LQ DOO 3& SURMHFWV ,Q VRPH SURMHFWV DQ
LQGLYLGXDO V\VWHP ZDV LQVWDOOHG LQ HDFK KRXVH LQVWHDG RI RQH ELJ FRPPXQLW\ V\VWHP $ % 7KHVH
GHFLVLRQVHQDEOHGRFFXSDQWVWRDSSO\IRUWKH),7DQGWRLQGLYLGXDOO\PRQLWRUSHUIRUPDQFHDQGPDWFK
WKHLUHQHUJ\ORDGV


³ZHFRXOGXQGHUVWDQGWKHHQHUJ\SURGXFWLRQIURP39V\VWHPIRUHDFKKRXVH«VRZHFRXOG
ILW RXU HQHUJ\ FRQVXPSWLRQ ZLWK RXU HQHUJ\ SURGXFWLRQ VXFK DV FKDQJLQJ WKH WLPH RI XVLQJ
ZDVKLQJPDFKLQHRUWKHNHWWOH«´ ,QWHUYLHZ%
7KH PDLQ LQWHUPHGLDU\ LPSDFWLQJRQ WKHRFFXSDQWV¶ GHFLVLRQ WRKDYH2QJULG 39 V\VWHPV LQVWHDGRI
2IIJULG 39 V\VWHPV & ZLWK PRUH UHVLOLHQFH IROORZLQJ JULG IDLOXUHV ZDV WKH UHTXLUHPHQWV RI WKH
planning authority ZKLFK JUDQWHG D VHSDUDWH 39 SHUPLVVLRQ IURP WKH PDLQ EXLOGLQJ FRQVWUXFWLRQ
&UXFLDOO\ WKH independent PV agenda % & ZLWK WKH 39 V\VWHPV LQVWDOOHG LQGHSHQGHQWO\ IURP WKH
PDLQ FRQVWUXFWLRQ SURFHVV DOORZHG WKH 32 WR KDYH LQGLYLGXDO 39 PHHWLQJV DQG GLVFXVVLRQV ZLWK WKH
LQVWDOOHUGLUHFWO\7KLVZDVYHU\LQIRUPDWLYHLQWHUPVRILPSURYLQJWKH32V39WHFKQLFDONQRZOHGJH 
*RYHUQDQFHDWGHVLJQVWDJH
)RXUNH\LQWHUPHGLDULHVLPSDFWHGRQWKHV\VWHPGHVLJQGHFLVLRQVE\RFFXSDQWVDW WKH'HVLJQVWDJHLQ
WKH SURYLVLRQLQJ SURFHVV Feed in Tariff (FIT) and environmental motivation (32 DQG &RPPXQLW\
JURXS), knowledgeDQG aesthetic values (32RQO\)7KHRFFXSDQWVDWWKLVVWDJHJRYHUQHGWKHVFDOHDQG
WKHFRVWRIWKHV\VWHPV$%DQG&ZKLOHLQ'WKHJUDQWERG\JRYHUQHGWKHVFDOHDQGFRVWRIWKH
V\VWHPV 2QH 32 $ VDLG WKDW WKH ),7 GURYH KLP DQG KLV FRPPXQLW\ JURXS WR PDNH D GHFLVLRQ WR
increaseWKHVFDOHRIWKHLULQGLYLGXDOV\VWHPVIURPN:WRN:WUDGLQJRIIWKHH[WUDFDSLWDOFRVW
DJDLQVWORQJWHUPVDYLQJV,QDQRWKHUSURMHFWWKHRFFXSDQWVdecreased WKHRULJLQDOO\GHVLJQHGVFDOHRI
WKHV\VWHPV LQRUGHU WR OHDYHURRPIRU IXWXUHVRODU WKHUPDO LQVWDOODWLRQ³ZHPDGHDGHFLVLRQ WKDWZH
ZDQWHGWROHDYHDVSDFHRQWKHURRIIRUSXWWLQJVRODU WKHUPDOSDQHOVDIWHUZDUGV´32%7KLVVKRZV
WKDW LQVWDOOLQJ 39 V\VWHPV PHDQV GLIIHUHQW WKLQJV WR RFFXSDQWV ZKR DSSDUHQWO\ KDYH D VLPLODU
FRPPLWPHQWLQUHODWLRQWRUHGXFLQJFDUERQHPLVVLRQV6RPHSHRSOHLQVWDOO39IRULPPHGLDWHILQDQFLDO
JDLQZKLOHRWKHUVLQVWDOOLWIRUHQYLURQPHQWDOJDLQ7KLVFRXOGEHDWWULEXWHGWRWKHGLIIHUHQW39PHDQLQJV
WKDW WKH32VJDLQHG WKURXJKGLVFXVVLRQZLWKRWKHUSURIHVVLRQDOV DQGSDVVHGRQ WRRWKHURFFXSDQWV LQ
UHODWLRQWRWKHSURYLVLRQRIWKHLU39V\VWHP
:KHUHWKH32KDGWHFKQLFDONQRZOHGJH&GLVFXVVLRQRFFXUUHGFRQFHUQLQJWKHLQIOXHQFHRIFKLPQH\
RYHUVKDGRZLQJRQWKH39V\VWHPSHUIRUPDQFHDQG39SDQHOPDLQWHQDQFHEXWWKLVGLGQRWRFFXULQDOO
3&SURMHFWV7KLVUHVXOWHGLQLGHQWLFDO39V\VWHPVSHUIRUPLQJYHU\GLIIHUHQWO\LQWHUPVRIWKHLUHQHUJ\
JHQHUDWLRQ'XHWRXQPLWLJDWHG overshading by trees, WKHSUHGLFWHG39V\VWHPHQHUJ\JHQHUDWLRQZDV
VLJQLILFDQWO\ORZHUDLQSURMHFW'DVFDOFXODWHGE\3DVTXDOH*LOODQG)LUWKFRPSDUHGWR
WKHPLQLPLVHGovershadingby the chimneys LQSURMHFW% UHVXOWLQJ LQRQO\ UHGXFWLRQRQSUHGLFWHG
HQHUJ\JHQHUDWLRQDVFDOFXODWHGE\WKHRFFXSDQWVILJXUH


)LJXUH39SHUIRUPDQFHJDSLQ3URMHFWV'DQG%
:RUU\LQJO\QRGHVLJQWHDPVJDYHDQ\FRQVLGHUDWLRQWRWUHHRYHUVKDGRZLQJGHVSLWHDFOHDUUHIHUHQFHWR
WKLV LQ WKH 39 SDQHO LQVWDOODWLRQ UHTXLUHPHQWV %5(  FUHDWLQJ D VLJQLILFDQW SHUIRUPDQFH JDS
(LWKHUWKHGHVLJQWHDPVZHUHQRWSURSHUO\WUDLQHGWRXQGHUVWDQGDQGDSSO\WKLVUHTXLUHPHQWRUWKH\GH
SULRULWLVHGWKLVUHTXLUHPHQWLQWHUPVRILWVmeaning WRWKHPDGHHSHUSRLQWWKDWQHHGVWREHFRQVLGHUHG
,Q IDFW WKH SURMHFW PDQDJHU WKRXJKW WKH WUHH VKDGRZ SUREOHP LQ SURMHFW ' KDSSHQHG EHFDXVH ³««
SHRSOHDUHSXWWLQJ WKHP39SDQHOV LQQRWTXLWH WKH ULJKWSODFHEHFDXVH WKH\JRW WKHPIRU IUHHDQG
SHRSOHZRXOGEHKDSS\HYHQLIWKHV\VWHPVZHUHQRWJHQHUDWLQJHQHUJ\SHUIHFWO\´'. $FKDPSLRQDV
QHZLQWHUPHGLDU\LVQHHGHGRQWKHSURYLVLRQLQJVLGHWRHQVXUHWKDWDOOWKH39LQVWDOODWLRQUHTXLUHPHQWV
DUHFRYHUHGDWHDFKVWDJH.
Aesthetic valuesKDGDFOHDU LPSDFWRQ WKH32 LQSURMHFW% WR ORFDWH WKH39DSSOLDQFHV LQ WKHFHOODU
ZKLFKUHGXFHGRFFXSDQWV¶PRWLYDWLRQWRPRQLWRUWKHLUHQHUJ\XVHLQRUGHUWRPDWFKWKHLUHQHUJ\ORDGV
9LGHRWRXU%7KHVHYDOXHVDOVRLPSDFWHGRQRQH32ZKRFKRVH39WLOHVLQVWHDGRI39SDQHOVHYHQ
WKRXJKRQHRFFXSDQWVWDWHGWKDWWKH\H[SHFWHGGLIILFXOW\LQUHSODFLQJWKHEURNHQ39WLOHV³EHFDXVH\RX
KDYH WR OLIW DOO WKRVH WLOHV DQG UHWLOH WKHP WKHQ PD\EH WKDW KDV LPSOLFDWLRQV IRU D QHZ VWUXFWXUH
XQGHUQHDWK´'
%\PDSSLQJDOO32DQGFRPPXQLW\JURXSLQWHUPHGLDULHVDFURVVDOOSURMHFWVILJXUHLWLVFOHDUWKDW
WKHFIT, environmental motivation, social imageDQGindependent PV agendaZHUHWKHPRVWVLJQLILFDQW
LQWHUPHGLDULHVWKDWKDGDQLPSDFWRQWKHJRYHUQDQFHRI32VDQGFRPPXQLW\JURXSVLQWKHSUHSDUDWLRQ
VWDJH ,Q WKHGHVLJQVWDJH WKHFITZDV WKHNH\ LQWHUPHGLDU\ WKDWKDGDQ LPSDFWRQERWK WKH32VDQG
FRPPXQLW\ JURXSV GHFLVLRQV ZKLOH aesthetics DQG knowledge ZHUH WKH PDLQ LQWHUPHGLDULHV WKDW
LPSDFWHG RQ WKH 32V RQO\ 7KH RYHUDOO JRYHUQDQFH VWUXFWXUH RI ERWK 3URIHVVLRQDOV DQG 2FFXSDQWV LV
LOOXVWUDWHGLQILJXUHZKLFKVKRZVWKHFRPSOHWHOLVWRILQWHUPHGLDULHVWKDWLPSDFWHGRQWKHGHFLVLRQV
PDGHE\WKHYDULRXVPHGLDWRUVDQGWKH39V\VWHPGHVLJQDVDUHVXOW



)LJXUH3URIHVVLRQDODQG2FFXSDQWJRYHUQDQFH
7KHRYHUDOOJRYHUQDQFHOLPLWDWLRQVGXULQJWKHSUHSDUDWLRQDQGGHVLJQVWDJHVRIWKHSURFXUHPHQWSURFHVV
3& DQG WKHLU QHJDWLYH FRQVHTXHQFHV RQ RFFXSDQW LQWHUDFWLRQ ZLWK 39 DSSOLDQFHV LV LOOXVWUDWHG LQ
ILJXUH

)LJXUH2FFXSDQWJRYHUQDQFHOLPLWDWLRQV
7KHUHZDVQRHIIHFWLYHJRYHUQDQFHE\WKH32LQUHODWLRQWRWKHORFDWLRQDQGSRVLWLRQRIWKH39LQYHUWHUV
DQGPHWHUVZKHQGLVFXVVLQJWKH39GHVLJQLQDOOWKH3&SURMHFWV7KLVUHVXOWHGLQDKLGGHQDQGSRRUO\
LOOXPLQDWHG LQYHUWHU $DQG% DQGSRRUSRVLWLRQLQJRI39PHWHUV DQG LQYHUWHUV $&DQG'³:H


QHYHUWDONHGDERXWWKHORFDWLRQRIWKH39SDUWVWKURXJKWKHGHVLJQVWDJHXQWLO,VDZWKHP«WKHLQYHUWHU
LVKLGGHQDQGLQORZSRVLWLRQVR,FDQ¶WVHHWKHGLVSOD\HDVLO\´32$
)DLOXUH E\ WKH 32 WR GLVFXVV SHUIRUPDQFH WDUJHWV ZLWK RFFXSDQWV LQ DOO 3& SURMHFWV DOVR UHGXFHG
RFFXSDQWFDSDELOLW\WREHQFKPDUNWKHLURZQ39V\VWHPHIILFLHQF\+RZHYHUWKHFROOHFWLYHPRQLWRULQJ
SURFHVV LQ WKHVH SURMHFWV HQDEOHG RFFXSDQWV WR XQGHUVWDQG WKH UHODWLYH SHUIRUPDQFH E\ FRPSDULQJ
HQHUJ\XVDJHZLWKQHLJKERXULQJKRXVHV
³6RLQGLYLGXDOO\ZHORRNHGDWWKHILJXUHVDQGFRPSDUHWKHUHVXOWV,WZDVYHU\LQWHUHVWLQJDQG
XVHIXO EHFDXVH ZH KDYH GHWHFWHG WKH SUREOHP RI XQGHUSHUIRUPDQFH RI RXU 39 V\VWHP DQG
DVNHGIRUVXJJHVWLRQV´ '
7KLV FROOHFWLYH PRQLWRULQJ SURFHVV LV D VLJQLILFDQW LQWHUPHGLDU\ WKDW QHHGV WR EH PRUH XQGHUVWRRG LQ
UHODWLRQWRJRYHUQLQJ39V\VWHPVHIIHFWLYHO\
&RQFOXVLRQV
7KLVSDSHUKDVLQWURGXFHGDQHZDSSURDFKWRDGGUHVVLQJWKHSHUIRUPDQFHJDSDVVRFLDWHGZLWKWKHXVHRI
GRPHVWLF39WHFKQRORJLHVDQGHQHUJ\HIILFLHQF\E\H[WHQGLQJWKHJRYHUQDQFHFRQFHSWZLWKLQ$17LQ
UHODWLRQ WR SURYLVLRQLQJ DQG FRQVHTXHQWLDO XVDJH ,W KDV FUHDWLYHO\ H[SORUHG KRZ WKH YDULRXV
SURIHVVLRQDOVJRYHUQWKHSURYLVLRQLQJRI39V\VWHPVDQGWKHLPSDFWRIYDULRXVLQWHUPHGLDULHVRQWKHLU
JRYHUQDQFH7KHILQGLQJVUHSUHVHQWDVLJQLILFDQWFRQWULEXWLRQWRDQDUHDWKDWKDVEHHQXQGHUHVWLPDWHGLQ
SUHYLRXV UHVHDUFK 7KH LQQRYDWLYH FRPELQDWLRQ RI YLGHR WRXUV ZLWK LQWHUYLHZ DQDO\VLV DGGV IXUWKHU
LQVLJKW
,PSRUWDQWO\ WKH$17QRWLRQRI WUDQVODWLRQ VKRZV WKDW WKH V\VWHPJRYHUQDQFH LV QRW DSUHGLFWDEOHRU
IL[HGPRGHORISURGXFWLRQ,QVWHDGLWLVDUHVXOWRIWKHQHJRWLDWLRQRIFRQIOLFWLQJSULRULWLHVDQGYLVLRQV
HPERGLHG LQ D YDULHW\ RI DFWDQWV ZKR DUH HQUROOHG LQ D VSHFLILF QHWZRUN DQG FRQWH[W 8VLQJ WKH
JRYHUQDQFHFRQFHSWZLWK$17KDVDOVRKHOSHGLGHQWLI\DQGH[SODLQWKHVLJQLILFDQWUROHRIQRQKXPDQ
DFWLQJ DV LQWHUPHGLDULHV IRU WKH VKLIWLQJ JRYHUQDQFH RI WKH 39 V\VWHPV 7KHLU FUXFLDO LPSDFW RQ WKH
GHFLVLRQV PDGH E\ 39 SURYLVLRQ DFWDQWV SHUIRUPLQJ DV PHGLDWRUV QHHGV WR EH DFNQRZOHGJHG ZKHQ
QHJRWLDWLQJWKHV\VWHPGHVLJQDQGVSHFLILFDWLRQVDWWKHSURYLVLRQLQJVWDJH
32V SOD\ D NH\ UROH DV PHGLDWRUV LQ WKH 3& SURMHFWV ZKHQ JRYHUQLQJ WKH V\VWHP VFULSWV ZLWK WKH
SURYLVLRQWHDP7KLVLVHIIHFWLYHZKHQWKH\KDYHNQRZOHGJHRIWKHWHFKQRORJ\V\VWHPDQGFDQKDYHDQ
LQGHSHQGHQW 39 DJHQGD DQG GLVFXVVLRQ ZLWK WKH LQVWDOOHU WR HQVXUH JRRG V\VWHP GHVLJQ LQ WHUPV RI
HQHUJ\ JHQHUDWLRQ DQG EHWWHU XQGHUVWDQGLQJ RI 39 SHUIRUPDQFH DQG PDLQWHQDQFH 7KHVH UROHV ZHUH
DEVHQW LQ 13& SURMHFWV ZKHUH WKH FOLHQW DQG WKH PDLQ FRQWUDFWRU DUH JHQHUDOO\ WKH NH\ PHGLDWRUV
UHVXOWLQJLQRFFXSDQWVUHPDLQLQJLJQRUDQWDERXWWKHLU39HQHUJ\SURGXFWLRQ±DPDMRUFRQFHUQDV13&
SURMHFWVPDNHXSWKHPDMRULW\RIKRXVLQJLQWKH8.,GHDOO\32VVKRXOGDFWDVQHXWUDOLQWHUPHGLDULHV
GXULQJ WKHLU PHHWLQJV ZLWK DOO RFFXSDQWV ZKHQ SDVVLQJ RQ GHVLJQ WHDP JRYHUQDQFH GHFLVLRQV DQG


VSHFLILFDOO\QRW DOLJQLQJ WKHPVHOYHVZLWK WKHGHVLJQ WHDPYLVLRQV7KLV FDQ HPSRZHURFFXSDQWVZLWK
DFWLYHDJHQF\LQWKHWUDQVODWLRQSURFHVVE\HQVXULQJWKHLUYLVLRQVDQGLQWHUHVWVDUHH[FKDQJHGZLWKWKH
GHVLJQWHDP
7KHQRQKXPDQ),7LQWHUPHGLDU\KDYHDELJLPSDFWRQWKH39RXWFRPHVLQWKH3&SURMHFWVLQWHUPVRI
VFDOH V\VWHP GHVLJQ DQG WKH LQVWDOODWLRQ WLPH IUDPH  DOO GHVLJQHG WR LPSURYH WKH HQHUJ\ JHQHUDWLRQ
IURPWKHVXSSO\VLGHDQGWRLQFUHDVHWKHILQDQFLDOEHQHILWV%\FRQWUDVW WKH),7KDGQRLPSDFWRQWKH
V\VWHPGHVLJQLQWKH13&SURMHFWVLQVWHDGWKHHQHUJ\VWDQGDUGDQGGHYHORSHUHWKLFVXVHIXOO\LPSDFWHG
RQGHYHORSHUGHFLVLRQVWRLQVWDOO39V\VWHPVLQWKHILUVWSODFHDQGJUHDWO\LPSDFWHGRQWKHVFDOHRIWKH
V\VWHPVDORQJVLGHRWKHULQWHUPHGLDULHVVXFKDVWKHURRIVL]HDQGFRVW
&ULWLFDOO\WKHUHLVJHQHUDOO\DQLQFRPSOHWHWUDQVODWLRQGXULQJ39SURYLVLRQLQJLQWHUPVRIWKHORFDWLRQ
RIWKH39SDQHOVDQGLQYHUWHUGXHWRSRRUSDUWLFLSDWLRQRIWKHDUFKLWHFWDQGWKH32ZKHQJRYHUQLQJWKH
V\VWHP LQWHJUDWLRQ LQ KRPHV 39 FOHDQLQJ UHTXLUHPHQWV DQG ORDG PDWFKLQJ RSSRUWXQLWLHV ZHUH QRW
WUDQVODWHGYLDZULWWHQGRFXPHQWVUHVXOWLQJLQSRRU39PHWHUDQGLQYHUWHUVSHFLILFDWLRQVDQGORFDWLRQV
DQGLQDFFHVVLEOH39SDQHOV
.H\ SURIHVVLRQDO JRYHUQDQFH OLPLWDWLRQV QHHG WR EH DGGUHVVHG WR KHOS LPSURYH WKH HIIHFWLYHQHVV RI
IXWXUHGRPHVWLF39SURMHFWV7KHPRVWFULWLFDOOLPLWDWLRQFRQFHUQVWKHSRRUGHFLVLRQPDNLQJDURXQGWKH
ORFDWLRQRIWKH39DSSOLDQFHVLQVLGHWKHKRPHHVSHFLDOO\LQ13&SURMHFWV
7KLV VWXG\ LV OLPLWHG LQ VFRSH ZKLOH ULFK LQ GHSWK )XUWKHU UHVHDUFK LQYROYLQJ D ODUJHU VWXG\ RI 39
SURYLVLRQ DFWDQWV SDUWLFXODUO\ WKH DUFKLWHFWV DQG 39 LQVWDOOHUV LV QHHGHG WR SURYLGH D EURDGHU
XQGHUVWDQGLQJRIKRZWKHPDWHULDODUUDQJHPHQWVFRPHWREHDVWKH\DUHLQDYDULHW\RIKRXVLQJWHQXUHV
7KLVFDQKHOSHQVXUHEHVWSUDFWLFHZKLFKPLWLJDWHVFOLPDWHFKDQJHZKLOHHPSRZHULQJRFFXSDQWVWRWDNH
UHVSRQVLELOLW\IRUWKHLUXVHRIHQHUJ\DQGWKXVKHOSFKDQJHWKHLUEHKDYLRXU
.H\UHFRPPHQGDWLRQVDULVLQJIURPWKLVVWXG\DUH
Practice:   
x 3URIHVVLRQDOVQHHGWRDFFXUDWHO\FRQVLGHURYHUVKDGRZLQJFRUUHFWVSHFLILFDWLRQRIHQHUJ\XVHIRU
WKH DYDLODEOH URRI DUHD 39 SDQHO FOHDQLQJ DQG HQHUJ\ PDQDJHPHQW UHTXLUHPHQWV DQG FRUUHFW
LQYHUWHUVSHFLILFDWLRQIRUWKHVSHFLILHG'&ORDG1HZLQWHUPHGLDULHVERWKWUDLQLQJSHUVRQQHODQG
GHWDLOHGJXLGDQFHDQGGRFXPHQWVDUHUHTXLUHGIRU39SURIHVVLRQDOVWRHQVXUHWKLVOHYHORIGHWDLOLV
QRWLJQRUHGDWWKHSUHSDUDWLRQDQGGHVLJQVWDJHDQGIRUWKHPWRXQGHUVWDQGWKHGLIIHUHQWLQIOXHQFHV
WKHLUJRYHUQDQFHFDQKDYHRQRFFXSDQWV¶SUDFWLFHV 
x $HVWKHWLFVVKRXOGDOZD\VEHFRQVLGHUHGE\39DSSOLDQFHGHVLJQHUVVWULFWO\LQUHODWLRQWRHIIHFWLYH
RFFXSDQWLQWHUDFWLRQ
x 39LQVWDOODWLRQVVKRXOGDOZD\VHQDEOHRFFXSDQWVWREHDEOHWRFKHFNLIWKHSDQHOVQHHGFOHDQLQJ


x (IIHFWLYH LQVWDOODWLRQRI ORDGPDWFKLQJHTXLSPHQW VKRXOGEH LQFOXGHG LQFHUWLILFDWLRQFRXUVHV IRU
LQVWDOOHUV 32¶V VKRXOG DOVR EH ZHOOWUDLQHG DV PHGLDWRUV LQ RUGHU WR HIILFLHQWO\ JRYHUQ V\VWHP
GHVLJQDQGLQWHJUDWLRQLQWRKRPHVDFWLQJWKURXJKWKHLURZQNQRZOHGJHUDWKHUWKDQUHO\LQJRQO\RQ
RWKHUH[SHUWVZKRFDQIDLO
Policy: 
x )LQDQFLDOLQFHQWLYHVQHHGWREHGHVLJQHGWRHQFRXUDJHXVHUVWRPDWFKWKHLUHQHUJ\ORDGVUDWKHUWKDQ
VLPSO\LQVWDOOLQJ39V\VWHPVIRUILQDQFLDOSURILW
x *UDQW ERGLHV VKRXOG VSHFLI\ 39 PRQLWRULQJ UHTXLUHPHQWV ZKLFK HQFRXUDJH RFFXSDQWV WR ORDG
PDWFKGLUHFWO\DQGWRHQVXUHWKDWDOO WKHLQVWDOODWLRQUHTXLUHPHQWVDUHFRYHUHGLQGLIIHUHQWVWDJHV
YLDDSSURSULDWHJXLGDQFHDQGRWKHULQWHUPHGLDULHV.
x %XLOGLQJ VWDQGDUGV VKRXOG UHTXLUH 39 VXSSOLHG KRPHV WR EH SURYLGHG ZLWK LQWHJUDWHG ORDG
PDWFKLQJ IHHGEDFN HTXLSPHQW ORFDWHG LQ FOHDUO\ DFFHVVLEOH DQG YLVLEOH ORFDWLRQV DQG WR EH
LQWURGXFHGWRWKHKRXVHKROGE\DVXLWDEO\TXDOLILHGSURIHVVLRQDODVLQWHUPHGLDULHV
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